Prepubertal gynecomastia due to testis tumors is a very rare condition. Nearly 5% of the patients with testicular mass present with gynecomastia. Sertoli cell tumors are sporadic in 60% of the reported cases, while the remaining is a component of multiple neoplasia syndromes such as Peutz-Jeghers syndrome and Carney complex. We present a 4-year-old boy with gynecomastia due to Sertoli cell tumor with no evidence of Peutz-Jeghers syndrome or Carney complex.
Introduction
Prepubertal gynecomastia is characterized by the presence of palpable unilateral or bilateral breast tissue in boys, without other signs of sexual maturation. Gynecomastia is common in normal males in the neonatal period, at early puberty, and with increasing age [1] . Prepubertal gynecomastia is a rare condition, and there are limited numbers of case reports in the medical literature. Some cases were associated with excessive aromatase activity or estrogen producing adrenal or testis tumors [1] .
Sertoli cell tumors (SCTs) account for 2% of prepubertal testicular tumors and very few have occurred in the first decade of life. The most common presenting symptom of a testicular tumor is painless scrotal mass. Gynecomastia can be seen in approximately 5% of patients with testicular mass. Most of the SCTs in prepubertal boys, which are generally bilateral and diffuse, are in the content of Peutz-Jeghers Syndrome (PJS) or Carney complex [2] .
Case Report
A 4-year-old boy was referred to pediatric endocrinology because of bilateral breast enlargement. There was no history of a chronic disease, medication, or a familial disorder. Height was 114 cm (+1.2 SDS), weight was 20 kg (+0.7 SDS), and physical examination revealed bilateral gynecomastia. Breast development appeared as Tanner Stage-2 (Figure 1 ), axillary and pubic hair were absent, stretched penile length was 6 × 1.5 cm, and right testis was 2 mL and left testis was 5 mL (Figure 2 ). Hormone levels were in normal ranges (Table 1) ; tumor markers were negative while scrotal ultrasonography (USG) exhibited a 8 × 12 mm solid lesion with cystic component in the left testis. The committee on tumoral diseases agreed on the decision to perform a testis-sparing surgery in the light of examination of frozen sections. However the large and cystic mass left no adequate testis tissue to conserve, so a left orchiectomy was performed. Abdomen and thorax Computed Tomography (CT) imaging were normal. Histopathological investigation revealed a SCT which had positive staining with inhibin, vimentin, and calretinin. Gynecomastia regressed at the end of three months following the operation. considered a pathological sign of a possible endocrinopathy, requiring a detailed history, physical examination, and laboratory work-up [1] . Most of the patients have peripubertal gynecomastia (25%) or drug-induced breast development (20%). The frequencies of some remaining causes have been estimated as follows: cirrhosis (8%), primary hypogonadism (8%), testicular tumors (3%), secondary hypogonadism (2%), hyperthyroidism (1.5%), and renal disease (1%). In other cases, prepubertal gynecomastia has been the endocrine manifestation of rare syndromes, such as PJS [3] .
The records of Prepubertal Testicular Tumor Registry include forty-two patients with stromal tumors, of whom only 10 patients had SCT with an overall mean age of 52.5 months at presentation [1, 4] . They are sporadic in 60% of the reported cases, but in the remaining cases they are linked to multiple neoplasia syndromes such as PJS and Carney complex [5, 6] . The neoplastic Sertoli cells overexpress p450 aromatase (CYP19A1), which is normally found in only low concentrations in prepubertal Leydig cells. Aromatase allows for increased conversion of 1.4-androstenedione (the major source of androgens from the adrenal gland in prepubertal males with SCTs) to estrone. As only minimal elevations of estrogens are needed to advance the bone maturation and cause gynecomastia, physicians should take into consideration the sensitivity of the assay used to measure estrogens [6] . We could not measure level of serum estrone. Testosterone is also converted to estradiol, but this is less of an issue in prepubertal boys with SCTs [5] . Although these hormone levels may still remain below the detection limit of standard assays, the sensitivity of the growth plates and breast tissue to estrogens may lead to growth acceleration, advanced bone age, and gynecomastia in prepubertal boys. Such presentation is similar to that observed in cases of aromatase excess syndrome due to rearrangements in the CYP19A1 gene [7] . There is no specific differential immunoprofile for this tumor. Vimentin, inhibin, and calretinin seem more widely expressed and may help the diagnosis of SCTs [2] . Malignancy is found in approximately 17% of patients with SCTs. Malignant SCTs usually occur in older patients (mean age 39 years) and those who have unilateral and unifocal disease (for comparison, the mean age of presentation for benign tumors is 17 years). Indices of malignancy include mitotic count greater than 3 per 10 high-power fields, size larger than 4 cm, significant nuclear atypia, tumor necrosis, and angiolymphatic invasion [6, 8, 9] . Our patient had no evidence of malignancy. Gynecomastia has been well reported in prepubertal boys with SCTs but in the context of PJS. The tumors in this context are more diffuse with calcifications, often bilateral, and may respond to medical treatment [7, 10] . SCTs in the context of Carney Complex are similarly diffuse and bilateral [11] . Also our patient had unilateral testicular mass.
In conclusion, our patient had unilateral testicular solidcystic mass with no evidence of perioral lesions, intestinal symptoms, or family history for syndromes. Although unilateral testicular mass is very rarely reported, this patient should be followed up carefully in terms of other clinical findings of PJS as well as Carney Complex. This case was reported to remind of a very rare condition in the etiology of prepubertal gynecomastia and emphasize on the importance of careful physical examination and scrotal USG.
